PHYS 100C, Final Exam
June 11, 2012, 11:30AM-2PM, York 4080A

1. Two concentric loops with radii R and r have “glued” charge density of po (for
large, outside loop with radius R) and -po (for smaller, inside loop of radius
r). Both loops begin to rotate together in an oscillating fashion, so that each
point on the loops undergoes periodic motion with angular displacement
= ¢o cos(wt), where $po<2n.
Find the (retarded) potentials V and A in the center of the two loops as a
function of time t.

2. a) Find the group velocity of a wave in a medium at the resonance condition,
w=wo, ignoring all other resonances.
b) Under what conditions will the group velocity be negative?

3. Arelativistic electron with y, » 1 enters a “booster” linear accelerator (linac),
a device of length L with uniform electric field that accelerates the electron to
¥. (v. > v.) at the exit end of the linac.

a) Find the total energy radiated by an electron during this “boost”. You may
assume that the particle is always relativistic (v approaching c) and that
the particle energy is increased linearly as a function of time and distance
of propagation across entire the linac. (Hint: Use the Liénard formula for
power, and calculate the acceleration using relativistic momentum).

b) If the electron with y, then enters a circular storage ring with radius R,
find the energy loss due to radiation as the electron completes one lap
around the storage ring, assuming this energy loss is much smaller than
the total energy of the electron.
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